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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain the subject new 

compound useful as an intermediate for optically active 

medicines and agrochemicals, a liquid crystal raw ^ 

material, etc., by asymmetrically hydrolyzing a racemic R£< ^1 t j 

3-N-substituted aminoisobutyric acid ester in the ftiP* a * 61 00011 

presence of an asymmetrically ester— hydrolyzing 

enzyme. 

SOLUTION: An optically active 3-N-substituted amino 

isobutyric acid (salt) of formula I [R1 is H, an alkyl; R2, 

R3 are each H, an acyl, a (substituted)alkyl, or R2 and 

R3 may be combined with each other together with the 

nitrogen atom bound to both these groups directly or 

through one or more of other atoms to form a three to ^ 

seven-membered ring; the carbon atom having a mark R Si^*H5^tt---t3flOR 4 

*is an asymmetric carbon atom] [e.g. a(+)-3- RV^* 

pyrrolidylisobutyric acid methyl ester]. The compound is 

extremely useful as a raw material or intermediate for 

medicines, agrochemicals, liquid crystals, etc. The 

compound is obtained by asymmetrically hydrolyzing a £^ 
racemic 3-N-substituted aminoisobutyric acid ester of formula II (R4 is an alkyl) in the presence 
of an asymmetrically ester- hydrolyzing enzyme. 
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(i) 



a£n*#3*r£t43 - NtftT s y A VMMH) J:tX* 

[fS3jc^2 ] R 8 ^/c«R 3 cDC^n^— *^tK^/1^ 

r£t£3- Ngftr yBBSfcJ: 
[tft3#I3 ] R J i R 3 £#Hl>WS£LTS»J5R^« 

<!: fcfcB*Jg«l/Tl»S* if #35 1 tclBtgo* 
¥mm - NI»7 5 -/ A V»»fflfc 
[11*314] HKC) : 
Hfc2] 

tt£5-te*#3-Ng»T£y-<f VBBx*?-*« % x 

i^^i-r^, »*3ii^3©t>m^i^«:satt© 
*KStt 3-N»r$^>f y BBSB*<fc 

[B#H5] i^f^Wtt*»»WR*«. r^/P 
^^(Aspergillus) H> U 77'^ (Rhizopus)H, 
>fw ^(Candida) ^>7X (Bacillus)!! . V^ 1 ) 

F^^-X(Pseudomonas) BSSfcttxi/x 1/ =£7(Esheric 

•8©*9t»tt3 - NE&7 5 J A vBBB* J:CX*©* 

i»#B6 ] x^^^»aj*»«?B*^y^-^ 

«K)*StflStt3 - Ng^T 5 J A vBBB* £ff*0B 
[B*B7 ] xx^^»Sn*»JBB**«Til/* 'J y 




(2) «B¥ 10-33191 

2 

143 -NI»7 $ -/ 4 vBBB*£tf*©»DB«* 

So 

[ffl*E8] -MSG) : 
[ft33 




<S*. R 4 «r;l/+;^^7nL. R'fcJctfR'tt, * 

(Asperqillus) Jg. 'J % J*?X (Rhizopus) 
H v ^t^f-f y (Candi da) fM* rti/^X CBacillus) 

S/af K^X(Pseudornonas) |*WiXi/x»J + 
7 (Esherichia)JIK:JiS U xXf"^3SFSn*»)»B*fl' 

r *B£*<z>«£tt, m#ztctm»ttm®<D&trFx 

20 l *fciat&©*¥^ 3 - Ng&T vBB 

[M*fl9] xX7»/M3m*jM(BB* 

»*3B8tCiBtS©3t^«1*3-N«ftr5^^vB 

[BROHUftBB] 
[0 00 1 ] 

[bb©«**jwb#ifj bb. a*. *a 

30 -NBIirs>'^vBBM^J:^Oft«6CXR:«ti6 
©BBtfttKB-T*. 
[0 002] 

5-fe5<*3-N»ft7 3^y»BSS 
tt. y5r^y^Bx^^;i/«:r5>*«liPSttscir 

Orq. Chem. , 1958, 18, 898 , Zh. Obshch. Khim. 195 
7, 27, 3302, LiebiqsAnn. Chem., 1958, 608, 22 % A 
nn. Chim. (Paris), (12)9, 1954 , 674, 1*^4-66580 
4^R^J:Cf«BB54-3Qi7s9&«R#B) -en 6 

[0 00 3 3 —^. Chen. Pharm. Bull., 1977, 25(6), 
1319 CCtt, 5fc3*r£ttl -7xr.jH^7i>^i? 

C»4. 3 6tC, TetrahedronAsymmetry, 1992, 3(6), 723 

**ar a - y - * - r * x > t^flw 

S»r ^ -/ A v BBBo«affi«:oi,>Tttfil6B*3n 
so n>tri>. 



(3) 
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[0 0 0 4] &tc. 1. Am. Chem. Soc, 1989, 111, 63 

wan*, 2 -r^i/T 5 s m©#**mhcc izmh-cb Z 
[ooo5] yttm&3 -r $ ; 4 vmmcow&Jj&t 

fe^^rSti 3 - Ng&T s ✓ yWMtt»6ftTC»ft 
[0 006] 

rStt 3 - Nfflftr s^>( vBKa«rai«-r £ c £ tc* 

y ymmoms^m^mmr * c t cc* 

[0 0 0 7 ] 

Wtt, -two) • 

[0008] 

Hb4] 



[0012] 

lite) 



(1) 



[0 0 0 9] (5$*, R l tt**M : F£fcttT^*rt'a 
WSfclBte LT^*fflRJI* t i tec 3 - 7 



[00 10] 
[fb5] 



CH 3 



(2) 



40 



[00 11] R'ttr^+JHtiwt. R'fcJ: 

^R 3 «KTiBO<!:*J0r*^o R^R'ittilffll 

C> SgSSJI^ £ (C 3 - 7 JtgR&gliK b X MX h <fc 

t>o ) rs$n^^42H<*3-N{g^r ^ ^-yvk^x 



(2) 



[00 13] (^*, R\ R s *5^0*RHimfiecD<b4t5 
0"C*^ e g/c, R l <hR 3 ±«, a«*fctttt©«K-?-* 

fccc3^7j|»*»jabTi»r*j:i». > rfiSii*^ 
■te5i*3-Nfg»T5 y>rviS^xx^;b^, y*^;U 
^t^JI (Aspergillus) L> (Rhizopus)!!, * 

+ >7W # (Candida) Jg, ^>^* ( Bacillus)^! , 2xa 
^ K^X(Pseudomonas) Jlg/ctex^x »J *T (Esher 
ichia)HCCJiiU xXf^WflI*»l l «**t*«£ 

#¥iStt3 -Ng&T 5 -/ A yHMfeJieWMtoH 
«5Tttr**. JOT. ^fB^BBMKWH-r*. 
[0014] 

JJB-HBKCD *^«C2) K*sl> 
BT»i-4O7;^^ir* t 0, Bffltt, #«#wx> 
at'Jk >fy^o^k seG-^Jk tert- ^ 

[00153 ±ie— «*cd *^c«(2) k*$i»t . r 1 

i-io©r^^sr*»), kmk. *H£tK©t>-rft<D 
flttrtJ:^. AfcffJfctt, x*;k ^at* 

;k ^;k -fy:/^A\ tert-^Jk **>*Jk 
y**>^;k **^>f^ ( ^^s^k "^^Jk 
Wk fj/WMBSti*. C07M)HI4 
«ft3*rcivr:t>J:< k B»SiUtttAay>S, * 

[ooi6] ±iB-«S;(i) *fc»(2) ficfec*?, r 2 
fc£tm 3 r^;*ft£y^;USte, 3l», KSRM^Sl 

-ioor^ntr*o. ttMtt. #tttt©c»rn©*» 

[0017] ±8E-«K(1D ^ te«C2> KteOT , R 2 

Tpf#«:lS^L/Tt^ fc <b 4> 3 - 7 

^ KJtfflC-Wf*««^Sti*. R 2 iR 3 <b^ 

r-^^^x;U, t'P'J^JK b'-^y^x;K ^ 
*t^y^x;k qe;l,*y^ % f^7^x;K t5V 



(4) 



3-NB»7 5^VWMt£LT», TIB- 
[00 18] 

(CHj)^-W^ (3) 

[0 0 19] (SC*, ntt2^B©£»rc*9. R'W 

(DR l iR'i fctt* LT0«J8W* 2 - 6 <Z)T )l> 
W*fctt£l/Ti» 

[0020] *JW©*WStt3 -NfflftT 

So 

[002 1 ] *^©#*H»ft^^TCD^r« 

*$ftS^-te5#3-Na»r a^-f vi«x;**\rt>* 

JBC»*. C<D5-fe5f*3-NiBgl7 5 -M VHi^f 1 
So iP^. ^f^l/^f/l' (MMA) 

y =P;l/T 5 >*f<DT 5 >£JE& 3 -fetS C <t 9 
SCi^S. 30 
[002 2] *fe % R^JlOf/itettR'^T^JMlr 
£>S<7*te 5#3 -7^7 S^-fVBBi^^tt, 7 
•fe5#3-T5y>fyK»^N-r^Wb6, *c>rx 

[0023] 7tS»3-75y-{VBWt -***y 

ts n IL, cneo^^^tit aRWcc^-izs 

i*3-75 ^ Vffi»2*fctt3 -75 y-fy^Oi h 40 

yjv*i«M-*c±#Bii"C*5. t^iot*. 7>* 

xTttflDJKJfctefcC>T^*S 3 -73 y A V»»*fc 
B3-T 5^-fV^nxhyjH*. MK^Jh-eft^ £ 

T 5 >fc J: tf/* fctt 3 ft 7 5 S*» h T$> 

So CCD2JS7 5 3 «7 5>CD3-7 

s-'-f v»»*fc«3 -7$v>fy^D^ r y;u^e> 

©]Sl>5-t2 5#3 -75y-fVilSl4?ttt3 "7^^ 

y^Pih y ji/««sc £»BMr*«. so 
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[0024] *Ct, WRMiCS-feSfM-TS-'-fV 
i#i^7^b7^';^3t, »6*lfc2-^^ 

a - m^<omt%m<o^iETvmMM7u'r 0 

7"fe$(*3-75^^ VBMBtWB'r tA». 
[002 5] ^-fe5f*3-T5 y^VK»<7>N-TV^ 

[0 02 6] N-r5/JWb«:A»}»6*l*fc^*5<|E3 - 

3-r^;vr 5 ^YvBB47^3-^*SS#fc 

**«tt 3 -Nift7 5/>f VBMfccfctf *©»»ftx 

* r s **r s x * 7 s - 

ft «B<Dy<~tf* rfu?T—&. x*7^--fe'^# 

Uo 

[0 028] xXfWSJD**»B«<!: Ittt, XX 

<fcbTft rx^;!/^;UX (Aspergillus) 
11. y ^^(Rhizopus)^ + + >7 r ^y (Candida) 
JI, y^^7X(Bacnius)M, K^e^XCPseudonion 
as) y=^T(Esherichia)il^Cli-rSSt*fe^ 
#We>*aS» £/c, »fly»<fcUTft xXfAWHl 
*fl4RBBR*:3 - F"f Sit J: 0 

U xxf-^3WP*»JM6t*-r4flffi«iUr», 
WiLft T^-MOU* • ^^(Aspergillus oryza 
e), 7X^W^ • *tr^ W (Aspergillus saitoi), 
T^^U^UX • V^ + x (Aspergillus soiae) . 
•^l/=¥Vb* • x^f- (Aspergillus niger) m&m*f htl 
So y^XB|fiC«L. x^f^»J|Wc»IBtt*»'r 

zopus niveus) * * >f -f ^RW:JS5 

Mx^l ^^V^-f ^ • T>^-^7 ! '^ ^7 (Candida ant 
arctica)**s*Cf6tl^. ^^^XRtcSL, X^^;U 

7^ • -jf-^U X(Bacillus subtilis) , /<S/^^ • y 
^aX7 *;b5 ^(Bacillus licheniformis), s^is^X 

• #y 5+1^(Bacillus polymyxa) W*«*lf 6ti*. > 



&»fett£Lrtt. fflittf, J/*9F*«^W 
(Pseudomonas putida) FERM BP 384G^#WE>*l£o 
x*/x »;*T«tC«U x*f^^J!lD*#IMB£W , i" 
*»£«£l/rtt, WAtf. x5/x»J*T • 3'J (Esche 
richia coli) FERM BP 3835 C0X*/ 
at 'J *T • 3 »; FERM BP 3835 flt % ^ ^ *J K X • 
^ (Pseudomonas putida) FERM BP 3846ft *OxX-r 

r&&. io 

[0 02 9] */c, xxf->im*&KWBRtOXl*. rfr 
a a o£, . S I GMA 

^-^-^ (dr>r^xviii) uv^xais* 

>?wdO»**B«) * S I GMA^Of 7— if 

7\) (ffi 0 °D«, ^IMttftlM*) , S I GMA^Of 20 

JR) , S IGMA^ofr- fe* (#-C7*xill) (^p a n 

T*^^*!***!**) . S I GMA^af7 
-M(Z4zfw) (Sd d d«, /<^7XJil4*WR) . S 

MAXIIS) . S I GMA (^-Y^XDO 
(ftAS. T*^J!'40l*«a*«K) , S IGMA^ 

DFT— * ^XXni) (Ia D a^. T^iHOl'*!* 

> S I GMA^Of7- ^XXXI) 
(fSn 0 n*> ^>7^JSft*^f) v S I GMA h V^iy 30 

> (*^:/ii> (isa£. mmmmm . Fiuka 

■tf(lSfl«, ^t>f^IS*S^), SIGMA:/ 

(AiHiS) . NOVOT^*9— fcf2-5L (l*i&S> 
5XJIfi#IISS) , NOBO"f 7 If ^ A 16 .OLCHSna 
£ x ^V7^H^8X) . NOVOX^^7-t'8.0L 

16.0L(fS D a o£> XS'S . NOVO^tT^ 

*) > gi^tfitftf-AAP (Sn D a«, rx-i 

[0030] *»WOi8i*ffiCC*$l»rtt, ±IExXir 

^^ra^»»^*sa5K:«-r*«:i»o'Ctt. tan* 

«W»t©«*«©«»c«ll/-ct>J:^. ±iS so 
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©J:9ftx^^^a*»»ttt^*Sffi«i****"C 

iflb&bftWte <t*<D8Hfl&f¥*c <fc orfS6ft£fflffcgb 
fe»t>6C A Htt«att£ 
urtt* r-feh>, h;ux>^r*fSL/cS<*> 

D7h^7-( -•KJ:0JSttll»*Htt , r*ciK:J: 

rati*. nxifewaatttWBLfcT^yji/r? 

[003 1 ] ±Eft£tt0«Sli. *«»»-CtH»» 

a-ctfT 5c<t#rt*. ««ttttt, wMaimn 
[0032] -7 42 5(*3-Na*r$^^yi8Kxx^ 

ftr 5y^vB»x^^*g^tcS»7^MIEWl/> 14 

ft 4 x * *ttiB*amBm* ttittEfkamo 
mitt. **«>L<ttM*«aitt*»*.r % rat4Bft49 

JtD^staiCC ct 0 ra&ft(DpH^M1» L ft^6 3 -Ng^7 
iSS^x x ^ ^HC 3&«»D*»« ?n^$t 

[0 03 3] KJ«*«i bra:, >f^>S!»*, 

©ttt«Lr*>J:t». WS^iLr«, >^ 
x^y-;l/ v 7*pnV-;K 

jl/, t-T 5 ^T-rt/3-/Mf©TA=»— >HI : S^x^vx 
h;bx>«co^#iSte<fcC>*BSIS^{t*^?ga^ 
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9 

[0 0 3 4] &£&Mtp<Dmm<Dig&iZ. #tC*JRB»fc 
<, MX. o.i-7QSS%r*>£#, Sft<J:&*y-lz5 

[0035] rat»a*coB*s»^iSESjfccc»-rs» 

0.0l^2«S%<Dffflr^*SC£##£O 

■fc* ^»A7K^Sit;tDm©i5-70 o C^$L<. 10 10 
-60 o C#<£9#£lA>o 

[00 3 6] JECC, J£l£«CDpHtt, JBl>£B*. 
^OSSpHtCctO^^e^. — flaS^Ct*. pH6^9.5<E> 

»t&c trsjsojMf^iatsti^w^^*^. 20 

[0 03 7]^ «±Ocfc 9ttK£ttNK. JlfBME, S 
!£B& BSitft. KJ£*©pH»©Elt*frtt, 

SfcgfefrfcBiR-r*. . RJ&P 1 B$RB~ 1 illSL 
U < « 1 -72f$ra-C**7*r£ <£ 5 ftJEj£i£#£jMSR 

[003 8] C©J:^j:T^WM©c^J:^ #3* 
iift 3 - N«ft7 5 ^ -f vBSB^t*. 

£jSbfc#»S1*3 - Ng&T 5 y >f 30 
V BBOttSft X * ^ i ft £ . 

[003 9]t«i^iStt3-NB»r5-/^yil 

* C £ CC <fc 0 5t^©#*«tt 3 - N gtftr s y VIS 
Bx X ^ ;U £f£ & c <!: # "C £ S . 
[0040] J/c, SS3SI«K:W«»«^fi{CS35 ft 40 

[0 04 1 ] •6iifc**S63-NIB»7S>'^yB 
BttBttO^rxxf-jWtr & Cite J: 9 «WStt«r 

fissuk* * 3 -Ni8i7 s -/ -r yBBxx^jMcrs 

C<t#r#*, */c. #WStt3-NB*Tsy.fvB 
BtttBttlsteS* 3 -Ngfe7 5 />fvB»i« C 50 
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- Ngft7 ^^f yBBB*RW"C* 
[004 2] Ch6**ffitt3-NB»75^-fy|M 

c©»^tt*fficc <fc 07; >tt*5<fctf* a#>B* 

[0 04 3] 

[0 04 4] C#«W13 

( ^-fe s i* 3 - 7-te^;U7 s -/ A vBB^ 

(«s«bfiuai (*> sj) iog*i 

N*Bft^ h « 9 A*?g?£ 120ml KB«U CtlWfc* 

^Bi2g^«9>o< o<fc*ri/t\ Bjrrcuwra 

Hit***. RJ6&78L 2 N i£B£ttl*. X pH2. 0 CCiH 

Or. 5-fe5f*3-7-fe*Jl/7 5y>fyBB 9.2ff3^ft 

[0 04 5] »6ftfc^-te5tt3 - r-fe^;ur 5 -/-/v 
BB$C, $S-)V66g*lML mitf-*~* 9.0 

s-z-fyBB-^^A' 6.9K*s»e>nfc. 

[0 04 6] (It«l) 

(d(+)3 - 7-feWS -/ YvBB-rf^HaJ:^l(-)3 
-7tws -/-r vbbo^rs) x>>* »;+r ■ 3 

FERM BP 3835 50/i q/ml<D7 > »J >*fttfL B 
«tt (lX#y^F>. 0.59rtH*X*XfeJ:tf 0.5 
%NaCl) 50m1«:^8L, 3 7 *C"C2 4«WB9WIBL/ 
fc. S«»7«. «BB«B4>»BUrB»«SBRL 

»SL COM<*^50mM ! ;>^?»^CpH7.0) 5Qm1(CBB 

c©B««aiKK:^-fe5W3-r-fe^;u75y^y 
BB^^5g*»lIDUr3(rcT20ieBSJ6S-frfe. 
It,*. ®mi N*Bft* H U 9A*BB*»tffT*Ci 
«:j:f)JStD?g©pH^ 7.0lO®&Ltc o Sg&T&s B& 
#B5CJ:0 *J^CD3-7-te^;U7 5y^ 
yBB-**^*iWx*jur»ULfc. W^ti^^7K?S 

^tcLT, **Stt3 - 7 1 ^^7 5 ^ -f VBII^f ^ 
2.0g#f# btltu 

[0047] m*>titcX&m&3 -rtmr $ ;4 y 

A; CP-Chirasil Dex a^BA^» CCJ:0* 
*«R*«»fciC5. d(+)# i00%e.e."C*o/c 0 
[0 04 8 ] ±IB©ftBx^Jl/aiffiK:*j^*»ffl»B© 
*«CC2N*B*»lnil/rpHfc 2.0CCSKC/. SH&« 
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T^S4vm& 1.2g#f# htlfto 
[0049] ®ZtitcmL&i£WV&Zft¥rm3 -T 

[0 05 0] CH-NMRX^^ hJt' (0 
CDC1, , rtSM§*S : TM S , 270M4z 



12 



1) ) 





1.19—1.21 


(3H, d f -CH,) 


8„ 


1.95 


(3H, s, -G0CHO 


8 H 


2.62—2.78 


(lH, m, -CH-) 




3.20—3.60 


(2H, m, -Ot-) 




3.70 


(3H, s, -C00CHO 


8 n 


6.00 


(1H, b, -NH-) 


0 s 


C-NMRX-^* 


(^2) > 


mi 


: CDCL , ftflimm: TMS „ 270m 


8c 


14.9 


(-CH) 


8c 


23.3 


(-COCH3) 


8, 


39.5 


(-CH-) 


8 C 


41.6 


(-CH -) 


8, 


51.9 


(-C00CH 3 ) 


8 C 


170.2 


(-CO-) 


8c 


176.1 


(-C00-) 



10 



20 



(*3**fig> 100%e.e. 

[a] o 2S = + 53.12 (c =2.9, MeOH) 
[0 0 5 1 ] C##W2) 

( 7 42 5 * 3 - b'a u tsfr A y is^y ^;ux * -r>UD<& 

fi£) ^^^yi^?;KMMA) 35.2g (0.35mol) 
iC % 70TI&Cftl&Lfr#e>, t'd»;^>17g (0.24mol)£ 

O V ygfc&y ^Jl/XXf* ;U31g£f#ft: (l-3mm 

H& 55— 58'C) . * 



30 



: [0 05 2 ] (##^3) 

l£) 'J^gM^U (MMA) 35. 2g (O.35mol) 

IC % 70*acUmLU^h. b^U^>20g (O.24fnol)£ 

/Co %stte7'&. fxi&m&mzm'gL, ^$#3-^ 

•^'Ji^W VS^^;l/X^x;l/30g^/c (7-5nm 
Hq, 72— 73°C) „ 

[0053] imMmz*) 

(#3*r£tt3 - b'P u vm$Li*£V*:<D* f^x 
^r;K7)^^) t-^^;ur;U3-;i/75gtc 4 -5 -fe ^ {$ 3 
-b'P'j^-r v^^^;H0g^ft?^^, 7k 7.5g 
*5ctafNovor;i/^^-H22.5L <'<>^x • >; 

(Bacillus lichenifonrris)d33feP^) 7.5g 
tltt&mm &Cn-^N+ -V > 50m1*J <fc tf* 5Qn1 £ JjQ*. T fl* 

?gffit/fc. c©J:5teUTdc+)3 -b'ny ^ji^y|&& 
[0 0 5 4] £/c, 7Kffl^*inLr?ajffiL/c^ 

10(>nlK:?gft?i*-ti*: o ^^^r^iJU/c^ 
ml^mrx^-r;MbJ^tc^tf-?/c 0 

«Ofc««ttO/c. £<D£5«:i>*C i(-)3-b'a'ji/ 
[0055] dC+)*J«fc tfl (-) 3 - b-d V Vfr A V&ms 

^xxf-ji/^ 2.og&c % ^ti^n2.oN*^t^ h y 
a^ijb/c^?giffiu, ^nend(+)3-t:ny 

^;l/^v»H i.3g*j<t^K-)3 -tpy^M VBB 
i.3fir*»/t. »**ritt3 - tP y *^-r yBWo 

[0056] 
[HI] 





itSfcfeflt [a] d " 




+23.4 (neat) 


1 (-)3- if a U ^^-T VBK^t f^x^f/l 


-9.57 (neat) 




HB.4 (C=2.a MeOH) 




-19.1 (C^2.0. MeOH) 



[0 05 7] C^*fe0d3D 

(*^fS1*3 - b*a V ylMI^^^©*!*) #Mf 
W2tctgi;"C^^L/c^-fe5i*3-b*n';^;i/«Yy|8S 

^^JHOg^: lOQiMy^BMHffft (pH7) 90nl«:j6»3 

•t±, NOVor;^7-t'2.5L 5g^^^.T3o-cr6B# 



50 



^u-^-rigjBL/to c^J:^tcLTd(+)3-b-n'; 



(8) 



10-33191 



13 



14 



D ,4 tt+20.1Cneat)T<&^/t o 
[0 05 8] 3 
Ofc3*r£t43 - y *;;M vBKfcit;*®^ 

-fcT^y^W V»il>*JblDg**lWS i ti\ * 7.5g 
*J<J:^NOVOr^^^--^2.5L 7.5g£flD;tT30'C"C 

iRL/fc. «K^hU^A-CK«ILfca % igffil/fc. CCD 10 

<fc 9 cc i, r d(+) 3 - y y Sfi^ *^x xf^ 

3.8g#f#6tt*l. 



*Lfc»*»ufc. coj^kut. ic-)3-f^y^ 

[0 06 0 ] d(4)4d<fc tfl (-) 3 - y A 
^A*&MlOml£JJ0;i. ISrSfft/c e Mil* 

i?>u A vBB i. 3* «fcctt (-) 3 - * y y»S 
1.4* ***att3-t^y^i/-f yBBBB© 

i±ffi:fcg£Sl2 K^T. 
[0 06 1] 
[«] 





itttft* Ca] d 15 




420.4 (neat) 




-16.6 (neal) 




+57.1 (0=2.0. MeOH) 




-42.6 (C-2.0. MeOH) 



[0 0 6 2] CXttfflt5) iO0RMy>tttttKiK (pH7) 
tc^-fe 5 f* 3 - 1 n y 4 vMtrf 1 11%^ 
ft*J:5KIW3*» *3 6C^T»3R* o.i-l®fi% 

©iSBrafflffln*.-c % ^ft^ft3ox:Ti^ra£i£<*t>" 

fco ^/X^P7hy77^ - : CP-Chirasil DE 



X CB 0.25nmX25M, 2Vl*J*v2#M) &C«£9£d(+) 

3 - en y i?A,4vmm* ?fr<Dft¥tm*£vm&z 

*&tc a IS**«3K:*-r. 

[0 06 3] 
[*3] 



(9) *IW 10-33191 



15 16 



a* 


we 

Cffift5«) 


i%t. e.) 


s i GMAra^T— t?**r r\ 

vff£BR) 


0. 5 2 


6 1 


S 1 GMAycr^T-^^mi 
(7X<MkX * i9if(A$pergi 1 lus oryzae)) 


0. 2 1 


90 


S I GMA^OfT- -nvi 
(^7 • t7f 9J(Baci 1 lus subti lis)) 


0. 3 8 


86 


S 1 GMA^o^T— tr^^^xni 
(7X<jl*W • f4H (AsDereil lus saitoi)) 


0. 1 2 


7 0 


S I GMA^of 7~**-f2IIK 
fTi<jLfi-2 • *J"?*i(A*Der ci t Ins soiae)) 


0. 2 5 


6 5 


S I GMA^ofT-^'fOT 
(ri^yl * 1^i-7 M=xCBaci 1 lus lichen if onus)) 


0. 1 4 


9 4 


NOVO?** *lT-f -M6.0L 
(tf/ja • «J>*:.7*JVU (Bacillus lichee iformis)) 


0. 3 1 


9 9 


NOVO xx^7 — tffi. 0L 
CHWX so. ) 


0. 3 0 


8 0 


OWl sp. ) 


0. 2 7 


7 9 


OWX-WHJI (Bacillus subtitle)) 


0. 30 


6 9 


<7;tfitf*X* ^(Aspergillus oryzae)) 


0. 2 1 


7 6 



[0 064] (HJtfll6;) 10O?wy>Btfga5ifc (pH7) rasilDEXCB 0.25mmX25M , * n A'* v &C<fc 

cc ^ -fe 5 i* 3 - u -< v l MM% dc K> «d(+) 3 - t: n y z?)i A v BBM * jKD*3*«gfc «fc 

- 1 *BK©«fflrafiiJD*.T, -e-*a-e*i3o D cr ib^ t o o 6 5 3 

m&ZMtc> XX? #7? -f— : CP-CM [^4] 




(10) «M¥ 10-33191 



17 18 





CfiS#) 




SIGMA^n^T— If**:/! 


0. 57 


6 0 


S I GMA^Df T—tfi'^^lI 
(T*Wfl** ^(Aspergillus orytae)) 


0. 37 


9 9 


S I GMA^d^T-^^ 7XYI 
Ot-m • WJJCBaci Hus subtil is)) 


0. 4 7 


1 0 0 


S I GMA^P-rT— t^-f^XIH 
C7Jeflmx-t4M (Aspergillus saitoi)) 


0. 7 1 


1 0 


S I GMA^Pf 7 — tf*' -f ~7Ti 
imx - mititoacl litis polymyxa)) 


0. 6 8 


1 z 


S 1 GMA^Dfr- \*9<i-T%\\ 
(TX<Hto-V*i(A5pergiIlus scjae)) 


0. 1 3 


1 0 0 


S I GMA^DfT-^^ ^Hill 
(T^M- ^(Aspergillus orytae)) 


0. 8 5 


2 1 


S I GMA^dtT— "^XIXl 
(y^5X • 9Wz7t*U(Bacillus llcheniformis)) 


0. 2 2 


1 00 


PJ^SSSET^ 'J rof7-^AL P 2 - 2 


0. 4 6 


1 0 0 


$ I GMATarTHf (z a -7HT) ^-r^xvni 
Wtk sp. ) 


0. 5 1 


4 8 


am sp.) 


0. 4 7 


3 1 


* * [R5 3 




mm 


(*Te.e.) 


inWh* sp.) 


0.4 2 


1 1 


7vM6 

cnaffcx sp.) 


0. 5 4 


1 8 


S I GMAM ^ll 

(y^w«) 


0. 5 1 


3 4 


s i GMA^ay 5-r> 


0. 87 


9 


(tttftf sp* ) 


0. 6 5 


2 1 


F 1 uka'M--tf 

f • 7>Mf<a(Candida antarctica)) 


0. 5 3 


1 8 


NOVO^ ^If-fAiaOL 
(/f^X • 9yxZ7**U(Bacillus 1 icheniformis)) 


0. 36 


9 8 


NOVOx^7- b"B.0L 
(/t^* sp. ) 


0. 3 1 


9 5 


NOVO-tJ-fcT^-- bT16.0L 
(ftnl sp. ) 


0. 3 8 


9 0 


(rty5X« mnCBacillus subtilis)) 


0. 5 7 


7 0 


fiigx^f— AAP 
CrtfUH •*« (Aspergillus oryzae)) 


0. 7 8 


6 



[0067] 



(11) 



10-33191 



19 



20 



[023 mmm i rf# en/caw 3 - r-fe s ✓ a 



[HI 3 



096 '601 
OSfi'CM 
000*006 





Dtr'»»c — 




-o ^ 






OOS'STE 








1 


226*86 


CO 




03 





I" 





KSfB**Kmig-Ta3Sl^ EMI- 
4 3>«3$;£ttrt 



